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mm^] mmm 

mmmmmmizMLxmhxjiiiMm^mmmm^m. 
mmmm^mmmmti-'^mmmnm^^mm^mnmmmmthx^m-ts^t. 

mmmz] mmmmmmi)'^. mmr-v^^ yr^ h^mm2-D(Dmm 
m<Dm^mr£mm^ u =t;M-r-5 wmst^-s r t ^nwit^^m^m 1 mm 

m^m3] mmr-^^ yr^ h^mm2'D(Dmmm<Dmnm^£mm 
J: ^m-t ^mmmmt)\ mmr-^^y7^hJ:^j^:kn<, ti-^-Dmrnmn 

mx&^z t ^mmiit^m^m 2 mm(Dm'^mm^m:^m. 

[11^:^4] mmmmmmii\ mm2^(Dmmmo:)mMm^^mm^mm 
r-^^ yr^ Y^^y^'mm-t^mm^mx-^^z.k.^mm.ht^mn^-^imm 

[ff*:^5] mmmm^mMif^. mm2-D(j^mm.^(j^mmmo^mM^n 

M o V \ T ^^^m c s V N M ^ -2) $ ti ScMilg M # T' s :i ^ 

f sit 1 7b> ^ 5 ® V^•r4^*^ 1 «Sa«g®MSI^^^m;^^o 
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mm^kmmicMLxmLx^mm^mmmwi^n^mmmm^mt.. 
m^mm^mmmmf}-'^mmmMm^^mm^m^\^mmmt.Lx^m-t^^m 

cif*:^9] m$mmmm^mtiK msmr-^^ ynr \>^msm2^(D 

^m^msmmcDm^mmmmmn. 

m^mio] mmmmmm^mi)^> mmr yr^ h^mm2'D 
<Dmmm(DmMmfjtmm^v^mmt^mmmmt.hx. mmr-^>f yr^ h 
J: v^:K^<. tt^^mmmn^^j^mm^ v ^4^-^^^m'^<Dmmmm^M^^r^=^y 

m^mi 1] mmmmm^mnjK mjm2'D(Dmmm(DmKm^£mm 
^mmr-v^^ yy^ h ^mm^^mm^m^m-t^mx&^:it^nmt: 
■t^m^m 8 mmo^m'^mfmm.mm. 

[if^:si2] mmmmmmm.ti\ mm2'D(Dmm^(Dmmm<D^m^ 

f ti*^ 1 mmm<Dm'^mfmmmmo 

-m^mz-D\^xm?^mizs.\^^izm^j^^wmizmm-^nr=.mMmmmx&^z 
m^mi4] mm^m^mit, mmmmm^mmmmic^i-^^mMm 
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[0 0 0 1] 
[0 0 0 2] 
[0 0 0 3] 

m^itj:mmffa<Dmi^i^mizi3\^xit. &smshiz-D\^^xmffa(DV<m(Dt^iz 
mm-^nr=.mmt. ^mmshcDm^^^mzmm'^nr^mmt^tmmmhx. 

m&^^ti-t^^ntf^nhnxisv. tt^mm^mizi5\^^xit. &^B^(Dmm 
mmz'D\,^xm^m^zmm^nr=.mm^<DmMmmm^m.mtl^i:mmm•t^^ 

nt>nx\^^o 

[0 0 0 4] 

z<D^oiz2&s±(Dmm^itmmm-t^z.tt)^B'^mi,z^m(D^wxntDnx 
v^-5*^ -^(DitmmmorcLi^iz. 2i;A±<Dmm^mmmmmm^izmtj-^ 
i±^«-^*^fe-5o ■t^£t>^mm^mmm^'pmmm^izmmLr^t) K.X. mmm 
^mn^izm^L, ttcLitz/v y^-^z^^j jvA^(Dmmzmi:3't^(Dx$> 

[0 0 0 5] 

^mizm^^<D^'^-'m^x^^t)K ttmmm ^n^m^ iz mmm izn-oxMt^m 
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[0 0 0 6] 

mm^^Mizmu-^-i±^:itti^xn^f=-i^^ ^ < icmm'mmKiD\^^xmntt^it 
^miz^¥'^izmnx&^^titimM^nx\^'6. 

[0 0 0 7] 

ck ^Jli§gL^•r<•t-5fei?)®:&^*^^$4^TV^^ (#g3¥8 - 7 7 3 2 9#) 

o 

[0 0 0 8] 

mts^^m\:m6^<Dmmo^ i 'Dx:&^m<x/\-^m(Dmnmfmm^mmt^z.t.ti'^ 
ti^#®^»{C'fi5c#-&-rtc, m'^mmmm^mmiz:f^m-t^zti}^^ib^nx\^^ 

[0 0 0 9] 

^(Dmmizjz^^^tc.!^. tfnm^m^m^^^xm'^mBmm^^mmiz^ii!,-t^ 

^OlZht:i$f%m^MMB^^ (CADM ; Computer Aided Diagnosis of Medical 
images) <Dm^tl^MjS:M/oX\>^ ^ o 
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[0010] 

8 5 7 1 4 „ 

[0011] 

rrT% ±IH#P^¥9 - 1 8 5 7 1 4#^lCfB«$tlfe:&?5Sl±, CADM^^R?:;^ 
[0012] 

m'^^^^n-r. :i(Dmmiz^^3^k7bm^jiyf^m\'^^2rk7hizmm^nr^mm^ 
icj3v>TMiE (^tt-^*)-&) •t^:iiimmizmmx&^j. mmmm^izi3\>^x 

[0 0 13] 
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[0 0 14] 

^« S: -5 z: s «r i: -r -5 <D T' -5 o 

[0 0 15] 
[0 0 16] 

^nmt-t^^<Dx$>^. 

[0 0 17] 

K-D\^^xm^mmzm^izm^£^^mizMm^nt^mMmmm^mm-t^^t.t)^ 
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[0 0 18] 

±mmmmmn tLxit. 20 (Dmm^<DmMm<Dum^Mm ^ T^-t?- >^ h ^ 

mi^xmhnr=.:^^jv^-^^(Ds.^^izm^jt^ z^ommm (=:^y v-f-jvo^m 
>> 3 ymm. mimM(DmAmmz^n^nmBi^xm^n^sk^(D 2 -Do^mmm 

[0019] 
[0 0 2 0] 

^>';fni;>'- (Morphology) mit^a|{C^:5 < ^fL^ 5: jfiM't-'S L V^o H 

Ke^^MM$:3^LooT--7^>f h Sr^^e^fcm-r-sr ^:^'^l?^S:*^^T' 

feS, ?&J3, ^^:rnii;^'-'M#^Q!a^ili, ^;i/:7:r n^:;-*7^li^- >'>r•^s:;^'- 
P^T'fe^®#/\jgM$tl'5^-^;{)^#V> (#|g5fi8 - 272961 1119-24 
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8 2 9 1-^, 1119 - 9 1 4 2 1-^^) „ ZlZl-eii, ^(D=Ey :t U t:^ ~m%^M^ 
[0 0 2 1] 

mmmm^mm (x, y) (Dj^.tf^mmmf (x. y) izmm-t^m^^w-D^ 

[|5C1] 

g^(X)=g(-X) (1) 

T'feU, S«I^P«gT'#[*'!0T'.^(D^«i|!cG*'5TfH^ (2) X$i^ft^. 
[0 0 2 2] 

G = {-m,-m + 1, 1,0,1, •••,m-1,m} (2) 

[0 0 2 3] 

[^3] 

dilation;[f ©G^ J(i )= max {f(i-ni ),•••, f(i ).••-, f(i + m )} (3) 
erosion ;[fGG^ ](i )=min{f(i-m ),-••, f(i ),•••, f(i + m )} (4) 
opening ;fg =(f0g^ )©g (5) 

closing ;f 9 =(f ©g^ jsg (6) 

•t^£t>%. ^^U-i/ny (dilation) ^Mlt. S tf^vO^ U ± m 

immmmizjz-cxi3kM'^n^mv:&^x. mi Q^po^-^y^^v-^ xiz^m) <d 
m(Dmm[H(Dmizm^mm-t^mmx$>i) (mi 9 (a) #m) , -rn- 

Vny (erosion ) MMlt, ^ @M^$: tfyf^i: L fe, ±m(D'^M<D^W\HO)M^bW. 
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^mm^^^mv:^^ (019 (b) #M) o (opening ) 

mm<Dm^Mizm^mm^^mmx^$>^). ^u-vyv (closing) ^mit, ^ 

[0 0 2 4] 

J:Ut;^iM*^]^V^gIJ^^) $:M-r-5^i:{C+gSt--2> (1319 (c) #M) o 
[0 0 2 5] 

^n-i;^'>y^aii, W?^Sffi!l:^^^«gMft^f (x) $:?t^7b^icb, V 

[0 0 2 6] 

t.mmm^m^iy^j\yizM-t^>( u-VBy^m miQ (b) ) hut-mi.. 

•t^^^^ i^-i^By^m (019 (a) ) i:«-^b, 
^\zMt^y!ir—:r-y^^mh-mmm'^m^ \^^)\^\zMt^ ^ D - >:;^'>'^^a ( 

019 (d) ) ii\t-mh. '^mmmmmy^)y<Dm^\zn-t^^u~vy^''^ 
m}i^m.mMm^\y^)\y\znt^:^--:r-y^^^M (019 (c) ) }i\t-WL-t 

-So 

[0 0 2 7] 

ii^yit-zr-y^mtmmh<\t^u-vy^mm^m-t^}i\z^^). mmtf^ibn 

^ (HM-^i: bT<Z)y >rX$:iti5f^t-<5) (tfeli!^^) f -5 3 h ^ 
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[0 0 2 8] 

mmm^jimM<Do^. m^m'^o^mm^m'mmmmm^Lx^mt^zLt.tf'^ii!'^ 

LV^„ 

[0 0 2 9] 

mtmmmmi^MLxmLxmmm^mmmm^n^mm^m^mt. 
mmmm^mmmmfj-'^mmmnm^^mm^mnmmmmtLx^int^^ii!, 

[0 0 3 0] 

xm^mics.\>^izm^ji^mmizmm^tir=.mmmmm^mmLr=.m^it. y 

[0 0 3 1] 
[0 0 3 2] 



1 0 
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[0 0 3 3] 
[0 0 3 4] 

U=fo+S^e5icigMS-&-5 3i:*^T'^'Sc x^tcl^-DX. y ^ y r ^ V\zWM^ 

[0 0 3 5] 
[0 0 3 6] 

Mmi^f^^m^Sl 0 $:^t^EM®#:^'y hC?-^ 1 0 0 S:^i-|lIT'&^o 
[0 0 3 7] 

igi^®:^^^y 1 0 0 ictt, M;tifcT^s iuy \^ =l- ^mMmmBm 
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7 0 iz-Kmm^tiramm'pmm^^mmti'^m.mj&^tit^mm.^m^^^mm. 

[0 0 3 8] 

^(Dmm^nyti$-iy-hKmm^^z.inz^i). mm^m^i^iy-hizm^i^<D 
mmmMmm^mmmmh. ^<d^. mmmmmmyti^iy-hizu—ifyt^mM 
hx. iy- hizmmmm^nx\>^^nmm:r.:^jv^izm\:^r=.^mxm^t^mK 

Lxmm-t^mmx&^j. m^^(D^mmmiz^\^^xjti<mm^nx\>^^%(Dx 

[0 0 3 9] 

cRmm5 0 t.:^^y hv-^ 1 0 0 (Z)r^{c:^:ft LT Q A - w s cmmshM. 

m.\zii^)^^-^iir=.m^mm^^^x.v^\^. (cr 
0^) \z^\^xmm(DnMm^m^-t^m<Dmm^m^rz.v-^7.^-'^^ 

myX^^o ^IISg?^^{Cfe{-j-^Zl®Q A-WS 6 0 tt, CR^gSOtCioT 

^^^tifeT'i;^'^;!/®^? t'-^^-x 7 0 \zmmMn-t^m\zm^hx. 
hxmif^nx^^^. 

[0 0 4 0] 
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[0 0 4 1] 

mmmmn^mi 1 -t^EL^ji-^tc, :^<>^yhr7-i^ioo st^lt^-^ 
m-Bmiz-D\,^x(D2'D<DmmMMmmmp I, P2izm-^^^x. z:ti^2o® 

IP, 1$ • ^M^<Z)liii#l^) (Z)^fi$:2o(D®#P 1. P2raT', ^ ■Ts^^S^tC'fei 

nf^2-D(Dmmmx% mm^M}^^-&xmM-^m-t^^tiz^ijnt>ti^. j^^s 

[0 0 4 2] 

mmpsxuzMLxm-tmm^mcDmmt. ^m^iD'^^<D2'D<Dmmp 1, p2 
(Dmmn Lxz(Di)":r h 9 ^ 3 ymmpsutpizmnrc. ±mmMm(DMjt^m 
<Drtnzj:^x^cr=.r-y^^ yr^ hh^. MM^pi, P2(Dmn^^jimm 

■mmm'^mm3:&^^^im:^(Dmmiz:^^t^mmm^x$>'DxmmmizmmL 
'D-D&i)mL<irMnL^^:&^:r.t.iz^^xt(Dmm'pm^mvt^ii'^mmp 
1, p 2mxmfji^:it}ifj:^x\^^^mmm^ (^t, mizmm^t\^^^) kj: 

[0 0 4 3] 

:R#:6^{cii, r-^^yy^ hntmMm(Dm^mmz^-ot^m^mmzmn 
^m^<Dmn^dnzi:^-cx:K/b<z>^mit:s>^^(D(D, r-^^yr^ hh(Dm^ 



1 3 
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^•^(D-m^mt^ mmmmMm^) ^m^^tci'^yyi-ui^- mnmm ^ ^ mmm 

[0 0 4 4] 

^J3. mmmmx&^-*)-:fh^^iyBymmpsuiz^yyfui:^'-m.M-^m^m 

^P?^^ (®#P1, P 2®^*^OT'feSg[5:0>®?ilg) fcJ:t>*S^a;SJ: y t)l^a 

izm^Lxm^nr^^i^mm) psm^:, mmmm^^x:^mmmm^>')^i&mm 
mmbxm^nr=.±i^mm) psu2 i:{c:$^i-j-, me>i^?^M#psui ii^s-as 

®^Psu2 ^^CoV^T-e4^-rtl±SH^7:^■^^/'-^I»MS5:]SgL, ^»^tl^2o 
(M^^^i-j-^J-^?: 0.5^0.5 H-t^) "T^CD^W^ b V^^*b, 

[0 0 4 5] 

^m^mi 3ii, m^^as^ai 2iz:ss\»^x-mmmmtim-^ti^:it.iz^i). 
- 1 8 5 7 1 A^\zmm.-^Mz.^^\z-^-^)v^v w~^^m^^^ijm^\z 

[0 0 4 6] 
[0 0 4 7] 
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®#pi, P2, Pnti'^mm^ti. ^n^ommp 1 , P2, PniiQ 

A-WS 6 OICJ: U®M^®5^i^y ^;«)^^$tl7t^tc:^^y hC'-^ 1 0 0 
[0 0 4 8] 

mizmmLxm^nr:Lmm. if^KDwrn) pit. ^ommp i ^^j^mi^^^m 
mpsu<Dm^m^if^^jt^nr^m^^mizLxmm-t^. 

[0 0 4 9] 

^100 ^ifrhxy^-^^-^ 7 0 izAij^ti. ^-^^-x 7 o^-^^it^om 
^izLfz-ti^^x. micommp i^^x:^m2(Dm^p ztt'^^y 1 0 0 ^ 

[0 0 5 0] 

mmmmm^m 1 1 Ati-^nr^mmp 1 , p 2 cfj{cjatvfe«iti^®^s$: 

2o(D®#Pl, P2r4T% t-r^M«HC'ea-^:b-&L/, ■e(^^(C^^#JL/T#e> 

-t^jtiD-^. EI 2 (a) , (b) i>z^t\.^n^'r2-D(Dmm<Dt)-^m^mm 
icif Lv^;5^(D®# (ii2a)iif#) p 2^mmtLx. micDmrnp lizry -{ y 
m^^mLxm2(Dmmp 2izizmmz^m'^t>'ii^^ msmm) = m^xzK 
mmiz^m^t>'^^tir=.nmmp I, p 2®e>-bii2(Z)H#p 2{cmlt, 112 

©®#P 2 $:#i!JC(D^?^/HIJ|!cT'feS5^>'yi/- h«T 2{C^g^,6«FtC:e'ilIt- S 
M§:M'r^i:=folc. UlcDffi^P 1 IC^LT, l|2 ®®#P 2 ©^g-r^y l/- 

M^^^^fMR 1 =&^S^M^R 1 ^C^3V^T, ^ 2 ®#(D#5^> 

- hfIJ|!cT 2*^^n^tili^-gi[t--5^j;57=->>^l^- hMJ|!c$:#«) (04 #m) , 
||2|il#P 2 {Cj3t-J-2.#-5^>>^l/- hM^T 2 il, |g 1 P 1 iZ^sn^^M^ 
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[0 0 5 1] 

$ 6 ICM^MM^IS 1 Ht. Smi:^o;tl|2®M#P 2:^^^_h«BLfc 2|g 

v!§(D^M^t>-^(Dmmi)^m-^nr^m i (dmbp i mm^Mj^^iirmM-mm 

[0 0 5 2] 

rrX', Ji3K&Lfe^«-^fcitA'J^^J^t;®T'feS#^lCli. ^1®®#P1 ( 
EI 6 (a) ) tm2(DmmP 2 (0 6 (b) ) iKDm^X'^S^^-fh^^iyny 

mmpsuit. me (c) ic^-ri:e)ic, ^KDmmp nzit^^iftm2(D'mm 
p 2iz<D^iz^mz^^-t^. mmmpi, p 2m(DmMmfj:mmx':^^m^3 

[0 0 5 3] 

z:z:T'*llig?^ffiicfev>TiiMSI^f^^m^« i o cDHf^^a^ls i 2 7b'!zi(D 
J:oizr-^^ yr ^ hhtl^m^Lt^'^^h^^iymymmPsuizMLX. r~ 

yr^ hL^m^mK^^)^^Mmiznm-t^mm^m-t. mmizit. 

•^^--^h"^^ iynymmPsn (08 (a) ) -^^.h ^ ^ i/ n yMBP svi(Dmm 

^&mm(Dmmm^^&mmmizmmLxm^nr^±i^mm) psuiii, mmm 
mmm<DmmBi^^mmmmizmmLxmi^nt^±i^mm) psuzmz^ii^^ ( 

08 (b) ) . ^V^T, iS^^CT^Psul lcMLT^ii?)|g^$tl3^:A:^$CD«it 
8 (c) ) , ffi^gCT^Psu2JC^LT=b^«)S3^$4xfe:^^^®«igM 



1 6 
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^ $ l«1780®m x ;^1780H^ tLt=.t^. m^^mm ilLX Itm^lt^ 
[0 0 5 4] 

^ h L 2 ^ia5-rs:fe;(D^-t--5) litSi$m*$tl<2> (08 (c) ) . 
[0 0 5 5] 

r(Z)J:e)lCLT#e3tlfe2o®+>->^h^^>>3>®#Psul ^J;tJ^Psu2 5:11 

®^^S^*^®-!fyh^^i/3>®#Psu' (1218 (d) ) o 

[0 0 5 6] 

, 2o<7)iir^pi, p 2cfi(Z)«3t#i<z)^j;s:&s®-rntc^Hiat-^r-7=-^' 7 7^^ 
vi^f)\ MM^pi, ^ 2.(Dmnm£^mx-s>^mu^m\z.n\^xmnmzm\ 
(mss) stifeM^Tfe^^ci?), mm.^mz'D^^x(DU^mm']&^i)^T~^>( y 

[0 0 5 7] 
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$ ^ tC r >^ h ^ ^ S> 3 > ®^ P su' *^ P> mm\i K MS^^Mffi ^ 

[0 0 5 8] 

1119 tc5^t-j:e»{c:&/hMiicA 0(D-SIs^7!)'^^v^^cm^^ j:e>{c^o.s^<?*-t^^ 

h^^^>>3>H^Psu' }?)^i>#J^tl-5o r®cke»lC/MIJ|!cA0CD-S|5:$>*^«^S 
i; -9 Li^cDli, #/JnM^A 0 c^^#aiJ^tc;lg^g[5K-r^t)t.M^I^S^ffi*^# 

o 0 9 {cfev^Tli#/>M^AO®SjS:»J4:I^M$:H;55S{c-t'S^«?)lc, HIS® 

A 0 lj:3 2 X 3 2 lif^®-9--f X^r^tt-'S^fo^il-reo ^CIT?, ^RI^MilSlCfe V^ 
T«-?-®^^SI5K(Z):^^$lj:3'- 1 0 :^:mg?^ffi^c^v^T^i/J^ 
MigcAO<Z)-tf->f X*^3 2 X 3 2®*T'fe'g>r 3 mm@S(Z)«=fo/h $ ^5l» 

^g|5K$:^m-rSfetolC. /hM^A0(Z)a;5iU ?:3 mm@;g ( 1 H^it-T X*': 0 
. 2nim®^-^li, 1 5lif^^S) il-T-So 
[0 0 5 9] 

r^{C, #/J^tIJ|!cAO|:^^V^T, li^a'fit}^'JL^V^^lT h 1 Jt^_hi:^S®^m c n 

. mmmc n (D/^mm AO izM-t^^]^ (%) n^mMoyL^^^^mTh 2&,±tfj: 

»J, A^o:$>^>fBa A^m^^L^VxMT h 3 J^± h ^ o fe^-^tC. ^©/MI^A 0 
§:Mm^i^#S*^#^-r^M^'ffi®l^VN/MIJ|5cA 1 H LXMM-t^o 
[0 0 6 0] 

^m'r^(DtLn.^jt'tzLtti^x^. ^^iz^<Dmmmc n^'^/i^mi^A o p^(D±mm- 
oT, mnmmmm^^t.rjt^^^^f£m'^. ^<D/bmmAO{zitj>(x<D^^t. 
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[0 0 6 1] 
[0 0 6 2] 

[0 0 6 3] 

o 1 0 {C^i-/hM^A 1 (Z)®#G 1 S:, Ell 2lC^1-J:e»{CM^Dvc}6^ 

?>cDgEiir i:, MvOc ^m^ri^^^^ hjiiKDrji-t'^me txmLt^mmmm 

[0 0 6 4] 

P 0 ^yK^^:^\^(D:r.^yVm^^^lii^^:^v^J^li^'^y^^M (|gi3#B^) icj: 
oTrr^/KU i-i>3 ^-t-Sr ^IC J: Uf^fiK^tl-So x^y i;>']lf^E 0 5:1111 4 
EI 1 4 tC^f i: O {C, X i:^mm E 0 li, ^fiJ^^lf^ P 0 l-t -5 X ^y 

[0 0 6 5] 
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v^j:e)^c, vx^cDiE (Dm^t)^:^^:^\^izm^'t^^z)iz. m^n?i 

:^-pS^V$>^o ^bT3(Z)n:-/ i^^mv^^ $:MV^T, mmnmmP 0 ^ziy:^ 
[0 0 6 6] 

^©{^Htcx^y h ^^AH 0 <D«:^^^li^ 

[0 0 6 7] 
[0 0 6 8] 

[0 0 6 9] 

^-r. Ell 6ic^^cke)tc, »m7^>>^l/- (5l'f£»(Z)j5; 
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